Epoxidation Studies do 2-Styrylchromones by Santos, Clementina M.M. et al.

PO 95 
Epoxidation studies of 2-styrylchromones 
Clementina M. M. Santos,a,b Artur M. S. Silva,b Jose A. S. Cavaleirob 
3 Department of Agro-Industries, Escola Superior Agraria de Bragant;a, 5301-855 Bragant;a, Portugal 
b Department of Chemistry, University of Aveiro, 3810-193 Aveiro, Portugal 
Chromones constitute an important class of heterocyclic compounds because of their 
broad range of industrial applications. Ce1tain natural and synthetic hydroxyl derivatives have 
shown important pharmacological, biocidal and mainly antioxidant activities. 1 
We are interested in the design of new 2-styrylchromones analogues containing hydroxyl 
groups at C-3 and in the Ca=C~ systems because they could increase the antioxidant activity 
of these type of compounds? Our first approach is the preparation of epoxides and then we 
will try to open the epoxide ring to give the desired hydroxyl derivatives. We studied the 
epoxidation of 2-styrylchromones 1 with hydrogen peroxide and iodosylbenzene using N,N'-
bis(3 ,5-di-tert-butylsalicy lidine )-1 ,2-cyclohexanediaminomanganese(III) chloride [sal en 
Mn(III)] as catalyst. Different experimental conditions have been used in order to prepare 
epoxides 2 in moderate yields. In this communication, we report the synthetic details and 
structural characterisation of the obtained epoxides. 
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# Chromones represent an important class of compounds due to their
broad range of applications. Certain natural and synthetic hydroxyl
derivatives have shown important pharmacological, biocidal and mainly
antioxidant activities.1# We are interested in the design of new 2-styrylchromones analogues
containing hydroxyl groups at the C-3 and CD=CE systems because they
could increase the antioxidation activity of these compounds.2# Our first approach is the preparation of epoxide systems and then we
intend to open the epoxide ring to give the desired hydroxyl derivatives.# We studied the epoxidation of 2-styrylchromones 1 with hydrogen
peroxide and iodosylbenzene using N,N·-bis(3,5-di-tert-butylsalicylidine)-
1,2-cyclohexanediaminomanganese (III) chloride [salen Mn(III)] as catalyst.
Different experimental conditions have been used in order to prepare
epoxide compounds 2 in moderate yields.# We report here the synthetic details and structural characterisation of
the obtained epoxides.
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INTRODUCTION
Yields obtained in the epoxidation of 2-styrylchromone in different
experimental conditions:
SYNTHESIS OF DE-EPOXY-2-STYRYLCHROMONES
EPOXIDATION STUDIES OF 2-STYRYLCHROMONES
STRUCTURAL ELUCIDATION OF DE-EPOXY -·-METHYL-2-STYRYLCHROMONE
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R R 
A and B
R = H, Cl and CH3 A- salen Mn(III), 1-MeIm, H2O2 30%, CH2Cl2/CH3OH
'
B- salen Mn(III), PyNO, PhIO, CH3CN
(1) (2)
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H-5 H-7
H-8
H-6
H-¶¶¶¶
H2O2 aq. 30% / 1-MeIm PhIO /  PyNO
R Yield (%) Efect. Yield (%) Yield (%) Efect. Yield (%)
H 26,7 70,9 21,2 39,5
Cl 4,0 32,3 9,7 36,2
CH3 7,6 34,7 15,3 27,0
HSQC
HMBC
1H NMR
13C NMR
Exp.
B
Catalis
(salen) eq.
Ligand 
(PyNO) eq.
Oxidant 
(PhIO) eq.
Solvent Conditions K (%)
1 B 0,05 0,5 2 CH3CN
4,0 ml
r.t.; N2
4 days
Epoxide 15,6
s.m. 40,1
2 B 0,05 0,5 2 CH3CN
4,0 ml
60 C ; N2
16h
Epoxide 21,2
s.m. 46,3
3 B 0,05 0,5 2 CH3CN
4,0 ml
0ºÆ80º C; N2
2 days
Epoxide 15,3
s.m. 44,0
4 B 0,1 --- 1+1 CH2Cl2
5,0 ml
r.t.Ærefl N2
3 days
Epoxide 3,8
s.m. 80,2
5 B 0,05
(4x)
0,5 (4x) 1 (4x) CH3CN
4,0 ml
60 ºC ; N2
3 days
Epoxide 9,8
s.m. 25,7
6 B 0,05 0,5 2 Py
4,0 ml
r.t.Ærefl N2
2 days
No reac.
Exp.
A
Catal.
(salen) eq.
Ligand Oxidant 
(H2O2 aq 30%)
Solvent Conditions K (%)
1 A --- NaOH
1,0 ml
3,0 ml CH3OH
5,0 ml
r.t. ; N2
24h
No reac.
2 A --- NaOH
3,0 ml 
3,0 ml CH3OH
5,0 ml
r.t. ; N2
24h
No reac.
3 A --- NaOH
1,0 ml 
3,0 ml CH3OH
5,0 ml
r.t. ; N2
20h
No reac.
4 A --- NaOH 4M
0,3 ml
0,3 ml CH3OH
11,0 ml
r.t. ; N2
24h
Degrad.
5 A 0,05 NaOH 4M
0,3 ml 
0,3 ml CH3OH
11,0 ml
r.t. ; N2
8h
No reac.
6 A 0,05 1-MeIm
0,3 eq.
1,0 ml CH2Cl2/CH3OH
4,0 ml
40ºC ; N2
2 dias
No reac.
7 A 0,05 1-MeIm
0,7 eq. 
0,5 ml CH2Cl2/CH3OH
3,0 ml
40ºC ; N2
19h
No reac.
8 A 0,05 1-MeIm
0,7 eq.
1,0 ml CH2Cl2/CH3OH
4,0 ml
40 ºC ; N2
2 dias
Epoxide 26,7
s.m. 62,4
9 A 0,05 1-MeIm
0,7 eq.
1,0 ml CH3CN
4,0 ml
60ºC ; N2
20h
Epoxide 5,1
s.m. 63,4
10 A 0,05 PyNO
0,7 eq.
1,0 ml CH2Cl2/CH3OH
4,0 ml
40ºC ; N2
15h
No reac.
11 A 0,05 NH4OAc
0,4 eq. 
1,0 ml CH2Cl2/CH3OH
4,0 ml
r.t. ; N2
8h
Epoxide 6,6
s.m.  87,2
12 A 0,05
(4x) 
1-MeIm
0,7 eq. (4x) 
H2O2 aq 30%
1,0 ml (4x)
CH2Cl2/CH3OH
4,0 ml (4x)
40 ºC ; N2
2 days
Epoxide 6,0
s.m. 41,9
ª In order to prepare epoxide compounds 2, we tried different experimental
conditions (A and B) starting from the 2-styrylchromone (R=H).
Taking in consideration the best yields obtained,  we applied the conditions to the 
other 2-styrylchromones (R=Cl and CH3). 
- The best conditions obtained in the two methods are marked in yellow.
Legend:
Salen: N,N·-bis(3,5-di-tert-butylsalicylidine)
-1,2-cyclohexanediaminomanganese (III) chloride 
1-MeIm: 1-methylimidazol
PyNO: Piridine N-Oxide
NH4OAc: Ammonium Acetate
r.t.: room temperature
s.m. starting material
PhIO: idosylbenzene
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Method B
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